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Background:  Simultaneous assessment of longitudinal strain (LS) in all 4 cardiac chambers could provide a new way to assess chamber 
mechanics and inter-relationships. Our goal was to compare normal subjects (NL) and patients with dilated cardiomyopathy (DCM) using 
this novel approach.
methods:  We studied 109 NLs and 62 patients with DCM using transthoracic apical 4-chamber views that included the left and right 
ventricles (LV, RV) and both atria (LA, RA) in the same sector. 2D speckle tracking echocardiography was used in all 4 chambers in the 
same cardiac cycle (Epsilon Imaging, fig 1A) to obtain LS time-curves, from which magnitude of peak LS and the time to peak (TPS[ms]) 
were measured. The inter-ventricular septum was considered part of the LV, while RV strain was measured only in the free-wall. The inter-
atrial septum was included in the LS measurements of both atria.
results:  Compared to NL, in DCM, all 4 LS curves were lower in magnitude and TPS was delayed in the LV and LA (fig 1B, right and 
Table). Within the NL group, TPS was similar for all chambers (mean TPS: LV=369, RV=365, LA=376, RA=365 ms; p=NS). In contrast, 
in the DCM group, chamber contraction was heterogeneous with a delay in TPS between the LV and RV and between the LA and RA 
respectively (mean TPS: LV=399 vs RV=352 ms; LA=411 vs RA=372 ms; p<0.01), indicating perturbed chamber interactions.
conclusion:  Simultaneous measurement of LS provides new insight into inter-chamber relationships. This new tool may prove useful in 
evaluating cardiomyopathies.
 
